Abstract
The Accreditation Board for Engineering and Technology [1] identifies technical communication as a student outcome, and graduates consistently report it as an important competency [2] . However, research and feedback from engineering alumni show that writing, in particular, needs to improve [3] , [4] .
One barrier is time. Engineering faculty often provide minimal guidance about writing due to heavy teaching loads and the resulting time constraints. Zhu's study of business and engineering faculty [5] identifies two other common issues. First, faculty see responding to writing problems as secondary to responding to issues with technical content. Second, faculty believe that writing should be taught by colleagues with disciplinary expertise in that area. A compromise view suggests joint instruction by writing and engineering faculty. One step in that direction is to have students access the tutoring services provided by writing centers. Although tutors are not substitutes for writing instructors, engineering faculty and writing center supervisors working collaboratively can train tutors to provide effective, targeted advice to students on specific assignments.
Theoretically, writing centers can provide all students with feedback. Unfortunately, as Mackiewicz notes, they are generally staffed by peer tutors in nontechnical majors. Her study describes the negative impact that this fact has on the quality of the feedback that engineering students receive there [6] . However, she and other researchers suggest ways that faculty can collaborate with writing centers to improve tutor effectiveness.
The authors, an engineering professor and writing center director, began collaborating seven years ago without success. Whether the tutors, who did not have technical backgrounds, could be trained to give effective feedback became the critical research question to answer. With continued effort, the training method emerged in its current form with very positive results. Over a three-year period, its effectiveness was measured by qualitative and limited quantitative data from both students and tutors.
With improved tutor feedback, a secondary advantage emerged. Reave [7] notes that technical jargon used between engineers continues into the workplace, despite its incomprehensibility to clients, managers, and investors. Nontechnical tutors give students the opportunity to experience the reaction of a nontechnical audience. In fact, one of the students in this study commented that just explaining technical concepts to a tutor without an engineering background was a useful experience. Hubbuch agrees [8] , noting that nontechnical tutors put more responsibility on students to explain their arguments clearly.
Finally, the increased readability of the tutored reports eases the burden that faculty face when grading them, whether or not the engineering principles are applied correctly. The training focuses on a single assignment, and the process is easily replicated.
ABOUT THE CASE
This section outlines the method that the authors developed to improve tutor feedback. It describes the problem, the solution, and the process for developing the solution.
Problem Barriers hinder tutors' ability to apply the rhetorical skills that they develop in tutoring students in nontechnical disciplines. First, the tutors feel unqualified to tutor engineering students, a belief that the students share. To understand why, consider the work of Black [9] , who discusses the asymmetry of power statuses in teacher-student conferences when established roles are predefined. In a tutoring session with an engineering student on a technical report, the tutor's status is unlikely to follow the same asymmetrical relationship because the engineering student feels that the tutor does not have the technical expertise required to write the report. The latter is alluded to by Patton [10, p. 72] in the case study of a chemical engineer who is also a patent attorney:
[The chemical engineer/patent attorney] believes that most engineers are not initially receptive to mentoring from authorities in nontechnical fields and that, by the time engineers are receptive, their attitudes and literate behaviors are deeply set and hard to change.
We found confirmation of these attitudes when the tutors' supervisor requested feedback from the tutors prior to this study. It was clear that they felt uncomfortable and ineffective, as this comment from one illustrates: I did about 4 or 5 of them, and in at least 3 cases the students openly told me they had no interest in being tutored, commenting that "You don't really have to check it," or "I just want to get out of here, quick." I was not sure how to handle the situation. I corrected mistakes on all of the papers, but the students were not really interested in learning what the mistakes were so I basically just tried to go through the papers quickly.
If the tutor is insecure about providing feedback, the result is an uncomfortable session where the student feels no need to engage with the tutor. As the above quote demonstrates, even when the tutor tried to give students feedback that would help them improve their grammar and syntax, the students were not interested in learning from the tutor. Consequently, the tutor scanned the lab reports quickly, unable to add anything of value to the session. It is obvious, then, that the role of the tutor is unclear to both tutors and students, and that fact is another barrier.
Finally, both students and tutors fail to see that writing skills acquired in first-year composition (FYC) courses are transferable to writing in engineering courses, yet researchers have indicated that they are directly transferable to disciplinespecific writing. Hughes [13, p. 43 ] also identifies a similarity between composition and technical writing in that persuasion is an element of both. The difference is that "In composition the emphasis is mostly upon argumentation . . . . in technical communication the elements of persuasion are not denied, but are downplayed." This shift may be partly responsible for students' inability to recognize and adapt the concept of persuasion by argument learned in an FYC course to a technical writing assignment.
It is also evident in the fact that the term "content" is defined differently by tutors and students. The tutors' definition is more akin to "meaning"-that is, the tutors are able to follow the students' line of reasoning whether or not they are familiar with the terminology and engineering processes. However, the students see content to be correctness in understanding and applying engineering concepts. This lack of a shared vocabulary about writing surfaces in the Nelms and Dively study [14] , who identify it as a barrier to knowledge transfer, and is evident in the following comment made by a student in 2014 after meeting with a tutor:
The tutors are effective at finding grammar errors and punctuation. The only downfall is they cannot help with content. Content is a major part of the report and they have no prior background on the subject to make or give meaningful advice.
Some of the constraints of the solution include additional grading due to the submission of individual versus team reports. The course in this study generally has fewer than 25 students enrolled. Courses with large sections could strain both instructors and writing centers. There should be enough trained tutors to accommodate increased demand within a short time frame, which could be a budgetary and staffing constraint. Finally, the course schedule must be flexible enough to allow time for students to meet with tutors. For the assignment listed here, students were allowed an extra four business days to submit their reports.
Solution
The investigators have developed a tutor training method that overcomes the problems associated with using nontechnical peer writing tutors. This section briefly describes the project and the process for developing the training session.
The method begins with collaboration between the instructor and writing center, assignment selection, creation of training materials, and development and delivery of the training. The training is assignment-specific and is scheduled two weeks prior to tutoring. Materials include the assignment, a glossary of technical terms, sample lab reports of relative quality, and a checklist. The one-hour training is conducted by the instructor and moderated by the tutors' supervisor. To successfully adapt tutor expertise to the lab report, the principles of knowledge transfer have been incorporated in the method. During the tutoring session, a log is completed by both students and tutors. Students submit an assessment of the tutoring session after completion of the assignment. Table I lists additional facts about the solution.
Process for Developing the Solution
The process for developing the collaboration method has three key milestones that are presented sequentially in Fig. 1 .
Milestone I: The Evolution of the Training Method:
The first milestone began with the collaboration between the authors when it became clear to the instructor that students did not see the value in writing tutoring and, therefore, were not using that resource effectively. Initially, the instructor was invited to address the tutors during their regular training session at the start of the academic year. Although the tutors' reaction was very positive, tutor feedback and students' attitudes during the sessions did not change. Further discussions about the types of problems the instructor was seeing in the lab reports led to an important discovery. Since the tutor supervisor periodically teaches an FYC course, she recognized the similarity between the problems in the lab reports and the problems routinely seen in FYC papers. Therefore, theoretically, the tutors should be able to adapt their experience in tutoring FYC essays to the lab report. The instructor and the tutor supervisor decided that a checklist of elements for tutors to review with students during the tutoring session would be beneficial. That checklist is provided in Fig. 2 .
Although the checklist touches on elements specific to technical reports and makes comparisons between the report and tutors' experience with FYC papers, it does not provide tutors with a lay person's understanding of the assignment. Neither does it provide a clear, complete example of the conventions for a lab report or demonstrate how to apply the writing principles that tutors learned in FYC and developed through tutoring. The discovery of these missing pieces-which are suggested by research in writing in the disciplines (WID), genre theory, and knowledge transfer-led to the second milestone, the development of the training session, including timing, content, and delivery.
Milestone II: Designing and Conducting the Training Session:
We decided that training would be held two weeks prior to tutoring to ensure that the information remains fresh in the tutors' minds and gives them enough time to review materials provided during training. The training is conducted by the instructor, who addresses the assignment, and moderated by the tutors' supervisor, who identifies the areas where the tutors' experience with FYC papers applies to the engineering report.
For the assignment, students are given a simple electrical circuit, which they are to analyze using three different approaches: they do a mathematical analysis, perform a computer simulation, and physically build the circuit. They have to present and compare all three sets of results in their reports.
The Training Session: First, the instructor gives an overview of the learning outcomes, distributes a copy of the assignment, and displays examples of well-written and poorly written lab reports to illustrate key points and frame the tutors' role.
The lab report is divided into four sections: purpose, procedure, results, and analysis. In the purpose and procedure sections, tutors are advised that their primary role is to focus on style, grammar, and organization. They are also told to ask questions if they cannot follow students' logic. This approach helps students realize when they have not clearly defined their purpose or accurately described their procedures. At this point, the supervisor demonstrates how these types of errors parallel those that tutors commonly see in FYC papers. For example, an unclear purpose section is comparable to the lack of a thesis statement, which is intended to define the argument that a student will make in the paper.
The procedure section must provide a detailed set of instructions that the student followed to generate data. It includes constructing circuits, using simulation software to recreate an electrical circuit on a computer, and using mathematical analysis to generate a transfer function for the system. Different results can be obtained from the transfer function, including the order of the system and the expected damping. Tutors are given a glossary of technical terms, as familiarity with the terminology helps them recognize whether any confusion that they experience is due to poor writing rather than their lack of technical background.
For the results section, tutors are shown tables of values and charts that illustrate the various types of damping and the rise and settling times of the circuit response. Tutors will then be able to ensure that the students' prose matches their data. Proper formatting conventions are reviewed. Tutors are advised that in well-written reports, lab results obtained with different methods are amalgamated to allow for easy comparison by the reader.
The instructor highlights the persuasive nature of the analysis section. Tutors are told that they are not responsible for validating results. They should focus on how the prose explains and is supported by the results. The supervisor gives specific examples of how the feedback that tutors give FYC students applies to the lab reports. For example, FYC students frequently use quotes to support their arguments without an introductory explanation, as if the way a quotation supports their argument is self-evident. This problem is similar to that seen in lab reports that contain figures and tables that are not discussed in the analysis. Tutors also check that results from all three methods (mathematical, hardware, simulation) have been referenced and compared. Finally, the instructor outlines the responsibilities of the students.
Tutors are encouraged to ask questions to clarify expectations. The instructor expresses confidence in their ability to provide effective feedback because of their writing skills and tutoring experience. The supervisor reiterates the connections between the tutors' experience and their role in the assignment.
Milestone III: Data Collection and Analysis:
The final milestone focuses on collecting and analyzing data from two assessment instruments: a tutor log and student survey. The instructor and tutor supervisor were specifically interested in measuring improvement in tutor feedback and collaboration between tutors and students. The standard writing center tutor log was used, with the addition of checkboxes for formatting conventions (see Fig. 3 ). Additions are highlighted and in bold typeface.
The student survey was created to evaluate both tutoring and student-tutor collaboration; see Fig. 4 .
Since the knowledge transfer of rhetorical concepts from FYC courses is important to this method, how the training session meets the five conditions for transfer is outlined as follows: 
SITUATING THE CASE
This case is positioned within the broad literature of peer tutoring, WID, genre theory, and knowledge transfer. Knowledge regarding peer tutoring was necessary to understand why the tutors were ineffective. Background on WID and genre theory helped to determine the content of the training. Knowledge-transfer theory provided the theoretical framework and shaped the format of the training.
How the Literature was Selected
Literature in the use of generalist and specialist tutors was studied to fully delineate the problem. WID and genre theory informed the practical aspects of the training, particularly the level of engineering faculty involvement necessary. We sought literature on knowledge transfer because we discovered that many of the writing problems that we identified in the lab reports dealt with concepts that are taught in FYC courses. Since papers from FYC courses comprise the majority of tutoring that the writing center tutors do, training based on knowledge-transfer principles enables them to more readily adapt their existing knowledge and experience to lab reports.
Peer Tutoring In this teaching case, the tutors are knowledgeable about writing but not about writing in the technical discipline. Dinitz and Harrington [15, p. 95 ] identify the negative effects that this fact has on the quality and effectiveness of the tutoring session, particularly tutors' lack of confidence to ask questions and challenge writers' points of view. However, they add that tutors could be trained "to be helpful even when they lack disciplinary expertise" and "gain the confidence to be more assertive in these sessions."
Kiedaisch WID and Genre Theory WID focuses on the writing conventions of a discipline and the way that disciplinary knowledge shapes them. As noted by The WAC Clearinghouse [17] , "the engineering lab report includes much different information in a quite different format from the annual business report." WID provides methods for procedural writing within an organized structure that has been codified over time [18] . Therefore, the authors decided that the conventions for the lab report were an important component of the training.
Gordon [19] provides a general overview of genre theory with a view to how tutors might use it while tutoring. However, during the training, it is the engineering instructor who is using genre theory to teach the tutors, thereby including them in the discourse community of engineers. The instructor helps the tutors to see how their work contributes to that group and to recognize their power within the tutoring session.
Knowledge Transfer Knowledge transfer is the ability to apply knowledge learned in one situation to a different circumstance. The conditions for knowledge transfer that are identified by Perkins and Salomon [20] , based on research by Brown and Kane [21] , were essential to creating the training session.
Mark Blaauw-Hara, who examined the research of several authors in addition to his own work in applying knowledge-transfer theory via curricular change to an FYC course, comments that finding "an application that works has proven elusive" [22, p. 355 ]. Blaauw-Hara was teaching new writers to adapt the rhetorical principles that they were learning to future assignments. He included sample assignments from a business and science course to provide the bridge. In our study, tutors have already mastered those rhetorical principles and analytically applied them through their prior tutoring. What is new is adapting the tutors' experience to the lab report. Blaauw-Hara provides evidence that transfer of writing principles taught in an FYC course to engineering assignments is possible. He cites a study by Teresa Thonney of 24 research articles written in six disciplines from business, science, the humanities, medicine, and engineering. Thonney's evidence suggests that identifiable patterns exist across disciplines. Blaauw-Hara notes that her research was supported by Christopher R. Wolfe, who analyzed 265 undergraduate writing assignments and noted that 59% required argumentation.
Adler-Kassner et al. [23] provide additional insight into how to structure the process. Their study involves the transfer of concepts from writing to history. They indicate that genre and context are critical to understanding how to create a document in the target discipline. They also note that the interpretation and comprehension of a document depends upon the expectations of the audience (in our case, the tutors), especially their expectations of conventions and standards. Therefore, it is important for both genre and context to be covered in the training.
Hill [24] reinforces the importance of tutors' understanding of the genre in which they are tutoring. Her study focuses on training tutors to use knowledge-transfer principles when tutoring and was insightful in considering future research.
She also references another condition that facilitates transfer which is present in the authors' method-a high level of initial learning, which the tutors possess as a result of their experience.
METHODS/APPROACH
This teaching case is guided by our research question:
RQ. Can interdisciplinary training overcome the limitations of peer writing tutors without technical backgrounds and improve their feedback on technical documents?
This is an experiential research project. This section describes participants, data collection and analysis, and the way that credibility and trustworthiness were assured.
Selection of a Research Methodology
This project began with the instructor's desire to improve the writing skills of engineering students by using tutors. The research data are primarily qualitative due to the nature of the study, the small sample sizes, and the fact that the instruments were not designed to be statistically robust. Limited quantitative data support the qualitative results. Qualitative data were collected from students via a survey, since their evaluation of the success or failure of the tutoring session and the reasoning behind it are essential not just to measure effectiveness, but to determine any negative underlying factors. The quantitative data were collected from a log submitted by the tutor immediately after the tutoring session. It includes information about session length and the tutor's written comments, which were coded. These data are a measure of the scope and depth of the content of the tutoring session.
Participants Participants were tutors and students in the course. Employment criteria for all writing center tutors were a minimum cumulative grade point average of 3.0, two faculty recommendations, and a critical writing sample. Additional selection criteria for tutors in this study were a minimum of one semester of tutoring experience, an interest in tutoring technical writing, and attendance at the training session. How Data Were Collected Two paper forms were used: a session tutoring log and a student survey.
Students were junior-level Electrical and Computer
The log provides an overview of the interaction between the tutor and student during the tutoring session, as well as session length. The student survey provides the student's evaluation of the tutoring session and includes specific, global, and open-ended questions. The completion of a one-page log is a standard procedure for all tutoring contacts. When students arrive, they are asked to complete the top portion, which identifies the student and course, and asks for a succinct description of the reason for the visit to guide the tutor.
The tutor completes the remainder. There are several checkboxes so that tutors do not waste time commenting on routine matters such as grammar and formatting. Two additional checkboxes added for this assignment address conventions of lab reports. Space for detailed comments is provided and is primarily used to cover content issues-organization, argument, and the degree to which the paper fulfills the assignment's basic criteria. Start and end times are completed and initialed by the tutor. Students were required to submit a copy of the log with their reports, and tutors gave them copies at the end of their sessions.
The student survey is a one-page, anonymous evaluation of the tutor that includes specific and open-ended questions to provide quantitative and qualitative data. The researchers felt that anonymity and brevity would result in candor and a greater number of complete responses. Surveys were collected after the reports were submitted, but prior to grading. For the first two years, students submitted the survey electronically. In 2014, a paper survey was administered by the tutor supervisor.
How the Data Were Analyzed
The researchers coded the narrative comments on the logs for grammar, formatting, style, and content to assess the quality and scope of the feedback. The student survey contains complementary questions about the same areas. The tutor logs and student surveys were analyzed comparatively to determine whether data from the logs were supported by student perceptions of the sessions.
These codes were chosen because they represent the major areas of tutor feedback.
1. The narrative comments on grammar indicate that specific explanations about grammar errors and remediation took place. 2. Because familiarity with the genre was incorporated into the training, formatting comments provide a measure of the tutor's understanding of the genre. 3. Comments on style improve the readability of a paper and demonstrate some understanding of the content. 4. Comments on content relate to the strength of a student's argument and demonstrate the desired knowledge transfer. 5. The length of the sessions was calculated as a measure of collaboration between tutors and students.
By collecting and analyzing these data, the authors were able to ascertain whether the feedback provided by the tutors was both relevant and appropriate to the assignment and, therefore, demonstrate that tutors without knowledge in engineering can be trained to provide effective feedback to engineering students on technical documents.
Assuring Credibility and Trustworthiness
Tutors were unaware that they were taking part in a research project. Tutoring sessions were not monitored. Both students and tutors signed the logs. Also, the different backgrounds of tutors and students, as well as differences in semester standing, made it unlikely that they knew each other. The student survey was elective and known not to be part of the grade.
RESULTS/DISCUSSION
Dinitz and Harrington [15] note that a lack of disciplinary knowledge affects tutors' ability to ask questions or challenge writers, and we saw clear evidence of that problem prior to implementing the training. So we sought data that could measure improvement in tutors' confidence. The length of a tutoring session is a valuable indicator since it is negotiated between the student and the tutor. If a tutor has few comments to make or if a student is uncooperative, the session ends quickly. Also, this indicator complements the other data that we collected because its value is an interval of time and, therefore, not subject to the interpretation of responders-for example, individual differences between perceptions of strongly agree and agree [25] . Average and median lengths increased significantly in 2012, the year that the training was initiated. Previously, students left as soon as possible because they did not see the value of working with a tutor without an engineering background. Sessions were short in 2013 because students came for tutoring with incomplete reports, and there was little for tutors to review. This problem was remedied in 2014, when tutors were advised not to tutor students with incomplete reports, and students were informed of that fact by the instructor. A comparison of the average length of tutoring sessions can be seen in Table II. Verification that students did not feel compelled to stay in the sessions can be seen in the results of the student survey (see Table III ). The session time was considered "about right" by the majority of students.
A number of authors suggest that tutors could be trained to provide effective feedback. Hughes [13] , in particular, proposes a partnership of the type described in this paper, between a faculty member and the writing center. She notes that an important feature of that collaboration is the insight that an instructor provides to tutors about assignment expectations, which is at the heart of our training session. The logs also provide data to determine the impact that the training had on the tutors. The dramatic increase in logs with detailed comments and the number of comments (see Table II ) points to the improved ability of the tutors to effectively and confidently assess the written elements of the reports. The percentage of logs with comments rose from 20% in 2011 to 100% in the years after the training was implemented. The same is true of the average number of comments on the logs, which rose from 0.4 comments/student in 2011 to 2.67 comments/student in 2014.
The impact of including the training materials that were chosen in accordance with WID and genre theory was measured by the number of detailed comments about formatting conventions. Their number also increased significantly and can be seen in the representative comments that follow.
Content-related comments are also an important measure of knowledge transfer because they reveal the tutors' ability to understand and provide feedback on the report. Tutors working with FYC students always focus on a paper's argument and its validity. Grammar and style are secondary. Prior to the training, tutors did the opposite when reviewing lab reports. Their ability to transfer their expertise is revealed by the number and quality of content-related comments that they make. Total comments were higher than the base year of 2011 in all years when the training took place (see Table II ). Representative comments from the logs are listed below:
I also advised him to add explanations to his figures so that the reader could understand the purpose of the graphs.
He needs to do a little more defending in his analysis, but he had good information.
You need to include a lot more explanation within your analysis section. Last, make sure In addition, the tutors were very positive about their experiences with the students. This evidence supports Gordon's [19] view about the impact of genre theory. The training showed the tutors the value of their contribution and enabled them to recognize their power within the tutoring session. All of the tutors who participated in 2012 also attended the training in 2013. The training was voluntary, but only tutors who attended the training could tutor the engineering students. The tutors were also very interested in more training on tutoring technical documents and suggested that it be offered as a course.
Blaauw-Hara used knowledge-transfer theory in an FYC course and incorporated sample assignments from business and science courses to provide a bridge. We echoed that approach, the difference being the expertise that tutors develop by working primarily with students in FYC courses. Our bridge was the engineering assignment. Blaauw-Hara [22] supports this approach by pointing to Thonney's research, which suggests that identifiable patterns exist across disciplines. These patterns can be seen in the questions in Table III , which contains the student survey results. (In 2011, prior to the training, the survey was not administered.)
With the exception of the question about the referencing of figures, these questions could be asked of a student from any discipline who has had writing tutoring. The same is true of the formatting part of that question, since need for proper format is ubiquitous across disciplines.
Overall, the majority of the responses were positive, indicating strong agreement or agreement with the 91 .7% in 2013, and finally to 100% in 2014. The vast majority of students in all three years felt that tutoring helped them improve the clarity, grammar, style, professionalism, and overall quality of their reports. There was also a perceivable shift in the value of writing tutoring, as noted by the following responses to a request for additional comments on the survey:
The tutors acted very professional and even though I originally thought it would be a waste of time, the tutors helped a great deal [2012] .
Aside from just having serious struggles fitting it into my schedule, it was helpful. I wish we had done it earlier in the semester and definitely earlier in the overall curriculum [2014] . Table IV illustrates the ways that the five conditions for knowledge transfer were met by the training and/or tutoring session and evidence that transfer occurred.
CONCLUSION
The goal of this project was to improve writing tutoring support for engineering students using an existing, low-cost resource. Interdisciplinary collaboration that provides experienced tutors with additional training regarding the assignment, common student errors, clear expectations about the feedback that they are to provide students, and ways to adapt their expertise to writing in a technical discipline have produced encouraging results toward that goal and are supported by other research noted earlier. Overall, the investigators believe that the results are very promising.
Overcoming the problems associated with using writing tutors without technical backgrounds is essential, since it is extremely difficult to recruit engineering students to become writing tutors. The college's writing center actively recruits writing tutors from all majors and has regularly employed writing tutors from the sciences and business as well as the humanities. However, it has been able to recruit only one engineering student to tutor writing in the past 15 years.
The authors believe that this method can be replicated at other institutions. The approach outlined was implemented with individual reports, and therefore can be employed for courses with smaller sections (under 25 students). For larger courses, implementation may need to be adapted, as individual tutoring sessions could overwhelm the writing center. The method has yet to be thoroughly tested for viability on team projects, which, if successful, would greatly expand its applicability to larger courses. However, an initial test was conducted in one academic program that uses only team reports, and the results were promising. Further research is planned.
In conclusion, improved collaboration between engineering students and peer writing tutors has the potential both to change students' misconception that the thinking, organization, and communication skills required to write lab reports are not related to the technical mastery required to complete the lab, as well as to make students realize that accurate, quality writing is a transferrable critical-thinking skill that is essential to most professional occupations.
Limitations One of the limitations of the research is its sample size. Upper-level engineering lab courses at the college are small, making it impossible to significantly increase sample size at this institution. However, the research was conducted consistently over three years with similar results in the number of comments on the logs, the increased length of the sessions, and the overall evaluation by the students. Other limitations noted are the lack of an in-depth analysis of the effectiveness of the feedback from the tutors and the fact that the research focused only on individual reports. This project did not measure whether or not students' writing skills or understanding of engineering principles improved as a result of the tutoring, as that is outside its scope.
Suggestions for Future Research Currently, knowledge transfer regarding writing skills learned in FYC courses was applied only in tutor training. Collaboration with FYC courses could expand it to include students and could help to dispel students' perception that in English courses, as one engineering student in Bergmann and Zepernick's [26, p. 132] study commented, "You entertain. You look for flow and variety." The same student stated that when writing for disciplinary courses, "what you want is to get ideas across."
If the writing center trained tutors to use knowledge-transfer theory, tutors would reinforce the efforts of the collaboration between FYC instructors and engineering faculty by facilitating knowledge transfer for the students.
Preparation of the engineering students for the tutoring session can also be explored. To ensure that the engineering students understand their role in the tutoring session, the investigators intend to meet with the students and "train" them for the tutoring session. This training would involve explaining the roles and responsibilities of the tutor, and conveying to the students how the tutors provide both a strong persuasive writing background, as well as a nontechnical viewpoint that will help strengthen their writing skills by requiring them to explain concepts to a nontechnical audience.
Finally, the method should be studied with group assignments. Additional research on implementation using team-based reports may enable replication in courses with larger enrollments.
